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(a) tf21t^M^n«^7f y 7'; 

(b) _hiet > 2 iwm&fe<DMMmzRV!/xi±mMm&t:m&i-&A7-y 

[IfM 13] ^x-y/ (a) Ki3v>T. tf2 1fMM^i 

[if Mi 4] mmm^^mom^mm^^ v v dt4 oms^ 
IfMl 3i2mo^^ 0 

[IfM 15] * T y ? ( b ) |c*V>T, \L \ 2 1 #^fe#:0«M^fi^ 

M 12-14 OV^-r^L^ 1 ^^ffi^ofp^^ 0 

[If Ml 6] *7-y7> (b) K&^X, ^2 1#^#(7)«M^^ 
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(if m is] ^r^(c) tc^^r, mmmm&tmmtfc r e 

HfTC^^ If Ml 2-1 7<7)^r^l^^fH«t^M^ 0 

[If M 19] * -f y f ( c ) Kfc^T, ^ifififiliiiif^iiiiK 

1 o x Pie^ijr^^, it m 12-17 (D^-rti^ 1 m^mm.<D^m^m 0 
[if m 2 0 ] mmmtt®.mmm<Dmmu&zmM&&<DA Lie 3 

2 0 3 \z& A1"£, IfM 12-19 ^v^-TtL^ l ^tcfe^co^^ 0 
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Iff ^ 2 3 ] 12-20 W-ftLfr 1 ^KSBttS itfcffeBtfrftfc 

(d) »fi[#*Wa»x.**«>^a£T*C-Cli h 2 lt»fe#^DNA*# 

[lt^ 2 4 ] Sj|3jfcg 2 3 IB«<PfER#ifcfc £ t# h frZ > N A £ 

im^-m 2 5 ] mim 2 4 ib^^d n a *&tr t h ai«a^ * * 

t y ~f : 

(a) t: h 2 lfM#^t^M»^l#^^T7-/; 

(c) JbfBfc h 2 1 #^#<0«5M»^/Xtt^^*c»ffi#*W^ 

(d) »tt#||WJ|aift^»*©^&T^TJi8Bl2 h 2 lfftfefr^DNA 

(e) ±ffifch2 1 f M^§itSi4il^?> 5 ^ n -bi^Ilf^ ^ 

Ty~f ; 

(f ) ±|B5^n-tr;wi:^«h^lll^1-^>^x^^; 3&m; 

(g) »^tfeS^fflJIS^^^T^DNAO*A*?S©i"*^-r y ^ ; 

[it ^ 2 7 ] g^«^%«-T?& & , w*^ 2 6 %m.v>mxfi&o 

[»#£2 9] ^*DNA«r|&ilt-*jHBJ8aoflP«^-e*o-C, JSITO^ 
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(a) f 2 if I 

(b) _tiB^h2 im^«»flat) r /xttffli»tt*w»t*^t?' 

(d) mmmMm&mm^&T^xALm* v 2 lt^c^DNA 

(e) Jbia^>2 i#^#^^i-^>«#m^'b^^n-fe^*^^ ;&x 
( f ) JiSB5 * n^;v^f«ai^twt ? y ; 

3 0 1 ^m-mmmmmmx^ *> > m^m 2 9 tam^sx^^o 

(a) *h2 l#^#*^1-^^M^#^^-r^7 9 ; 

y ; 

(d) «tt«p*WA*iL**w»3»TlwT±IBii b 2 l«kfe#C^>^* 

(e) JUBlif2 l#^#^^1-^>«4-m^'b^^n-fe^*^^ ;5 ' x 

(f) ifB^^n-t^t^Mfc^lli^i-^^-r^T 0 ; 
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[0 0 0 1] 

**Wtt, fchAlfcfe* (HAC) ^^^-ftWoft«^ fet c M f*. * 
[0 0 0 2] 

[t»o&#] 

rife. 1 9 7 omm^xm<Dm^^m^Mm^ ********* 
mk», (cdna) ^-vmrnr^mmm^mm 

: «K) > a*5 k (fS4 o k b*i£ : mm , «rAl»fe# (B AC ; * 
*2 0 0 kb :««) , »AIH# (YAC;ffiMb :««*> ^ 
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iszy-tzzt tmm ^tv^ 0 mxz titzu * - D n A*m%m®&*<D 

mm m%u± zwzztizx^x mxmm* * mm® iz^m-tz msm z 
nmi-zztimmtz*K m^^tzm^tm±mm<o^mzm. 

iKomrtzvm***.*. iiM^c^rii, »fe^*qft«$*i*^rig tt3 jf 

[0 0 0 3] 

(1) tfAI^f (HAC) (7)^ 

Lfcfe hA!M# (Human Artificial Chromosome ; &rf. [ 
HACJ fc*v^) ©**#K*fc*iT*fc 0 HACi«<D7^n-f|:tt (A 
) #hAT?7T7u-^ (B) g^4£fe4m*ajR|^ (C) hjr 

[0 0 0 4] 

(A) -f fA77 -fT~?u — *f- 
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asa^t-^^ n ft& Ai*fe#3Wi» s ft-tv** (bac^ 
ly ac) o nm<D$m*frt>^ tu-yitztLtzwm&toovKkmKzmmm 

jjSi:fALt7-b>W^t^9, h A T y -fT-fu-f-kzZ Z> H A CflUfc 
d*!** «=> ftT % tzo tb ft-fe^-t >hn^7 OfllfiKSS'C* * T ;v 7 * 4 YWM 
lUOOkb £#tr Y A C mmomMMmMitt i:tKofD^ y'WM SrfttJD L 

, v: vmmmmmmwKT ioso K*ALfc0i7& f #^sftTv>* (#mw:s:ik 

^\ ^ A UcDNA W.n^(D i> <D tfmffl. KflM* s ft t v > & t- ii & < jwb k * & 
ffld*^ is «9 . fflJ&£^3 ft&K^J*&tt93 h frX% v> 0 
3 H A C a:^ ? 165T^oT, *tefeit^O#A Srftfti- & ti 

[0 0 0 5] 

(b) &*!M&Mft«>nm 

K*mmfc=¥-*:!ttr\z V 1 4#> 2#, 2 2#*rfe#BfJT-*#AU 9' 

fcifcrt^Sftrt: (^#^^6^7) o i^Jtli, Ifea^-frfev^at^** 
Ootv^ r sflj JS -f & £ <h co^14^ $ ft 0 

^-&M#^^^-^tu ztiKB&jt-f&ffittZffimzmxxz&z.t 

[0 0 0 6] 

z<n£d%Em<vi> t, m&ib&mmfr*mmLxn*Miz : ¥'*%%i.2-&z>&. 

WS$^tv>4, h 1 #«^#a*Oftltj»jfefe^»f>T- (5. 5Mb) £ 
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^^-hU IL-21W (cDNA) XttCFTRlft? (^ MD 
NA) »«8^9oHil^^ 
*HNt&Ha (CHO) *j8v>W*. i«i)HI:**Lfc^»fe^B» 

v> 0 I L — 2 * * 'J y/<*3WB»tt I L - 2 5 - Jfefe****-*"* C 

Ztz, CFTR^»WtSCHOttf^ c AMPWtt 
C ****** ^flCffi*«B* ^> *U C F T R J: 0 ^Otl^ * > 

[0 0 0 7] 

immmmte******** (2~3Mb) 

itM«A#*>>n^Tk«lO-»»tfSDHC (succin 

ate dehydrogenase complex, subunit 0 SDHC«*W*B 
G 4 1 SWttjMB^W^*^. ^**«L (Lfctf3 T 3) £ 

fflv*-cxiMBi&*-fr*ffv^ G4 1 sm&ammm*** ®mwx&i o> » 
*a*s* mac i^x-t * fc*m«**- * » ^***> mx ® 

[0 0 0 8] 

»fe#a«twfM- (ft) e i ozPt^^>«Au maim 
aw (hp r t) <&s»jft**wui***^ 

o ^o>m ( p 2 2 ««) **tr mm 
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fc/k XOM o x P t O OSAfit^7 > ^ i ^> 1 , AX 

^-fe#^g^itf^$:#A-r^>^(iffi>e!T{i^^^ fe9z<D*tm&mm 

[0 0 0 9] 

(C) f7^^>7rn-f 

[0 0 10] 

*=*n«Ltft^.*teii--7 h 'JWDT4 0 LTflJMi" 

0 2. 4MbOM^^li^/ :o ^ n 
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[0 0 11] 

fc* »Ml 6) , ^7V^^ iU:i >^ 

7) 0 ^7^T^ iW$ ^> i( ^ $ 

[0 0 12] 

(2) HAC^on*atfe?fl!)JfA 

±«Ui9^^tL^HAC^tt^i^^^ HACK 

o 

[0 0 13] 

TV^ D £*i|:Cre/loiP^fAtflJBU ffiSIEffiH J: oTMb^ffi 
«>*&#«* QMMII^mi: h 2#xtf2 2 **n- 

2) Wt^Cii^^ 3) *»DNA*»«»:tXm fc 
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[0 0 14] 

WHfcfclfc 1 1 

Pravtcheva«b, Genomics (USA) , fj!30%, p. 529-544, 1995^ 
Garrick>b, Nature Genet. (USA) , #183£, p. 56-59, 1998# 

mmwjcm 3 ] 

Dobie«b, P.N.A.S. (USA) , f*933£, p. 6659-6664, 1996^ 
Alamifb, Hum. Mol. Genet. (UK) , f|9^, p. 631-636, 2000^ 
Ikennofc, Nature Biotech. (USA) , 016^, p. 431-439, 1998^ 
Tomizukaib, Nature Genet. (USA) , f&16*£, p. 133-143, 1997^ 

[mm***. 7 ] 

Tomizukak, P.N.A.S. (USA) , l£97^, p. 722-727, 2000^ 
Guiducci"c>s Hum. Mol. Genet. (UK) , H8#, p. 1417-1424, 1999^ 

umwFxm. 9 1 

Auriche^, EMB0 Rep. (UK) , H2^, p. 102-107, 2002^ 

umw&M. l 0 3 

Auib, Cytogenet. Cell Genet. {7,4 X) , H86^, p. 194-203, 1999 
[0 0 15] 

mmrxm 1 1 3 

Voet<b, Genome Res. (USA) , f511^, p. 124-136, 2001^ 

itmwFxm. 1 2 3 

Itzhaki<b, Nature Genet. (USA) , p. 283-287, 1992^ 

\imWX®.\ 3] 

Kuroiwa^, Nucleic Acids Res. (UK) , ^26^, p. 3447-8, 1998^ 
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Mills^, Hum. Mol. Genet. (UK) , MSm, p. 751-761, 1999^ 
Heller's, P.N.A.S. (USA) , ^93%, p. 7125-7130, 1996^ 

umwFxm 1 6 ] 

Shen<b, Hum. Mol. Genet. (UK) , #6*, p. 1375-1382, 1997^ 

1 7 ] 

Shen*>, Curr. Biol. (UK) , #10#, p. 31-34, 2000^ 

mmtxM i s i 

Kuroiwa<b, Nature Biotech. (USA) , #18$, p. 1086-1090, 2000^ 
[0 0 16] 

[0 0 17] 

o i-^^b*>. tf2 l#^fe#OgM^^gE^O^ : f-^glll^t/i5fc^'fe#'S: 

zmmLtz%k, z<D&mm&fc±<D&MT&mz \ oxpge^RnCMvyn^- 

? -Z&i&mmmzmAU Cre/lo xP^fAKi OGFPjt^S:* 
mWAL/;i::^ G F P <D§k&*m&1r2> £ fc 0 

[0 0 18] 
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* h 2 1 - k t * * * V ****** * * - *«« 

1 6Mb-C*»K L<iill2-6Mbt^o 

lf2 lql 1 Wrt-CW***U f^<iiAL 1 6 3 2 0 4 fc*wOU***L 
ittf 2 1 p«WreW***U ^KIiAL 1 6 3 2 0 1 K*v»i:W***L* 

o 

[0 0 19] 

Mfcli, WBSttOAL 1 6 3 2 0 3 K:#X**fCV>*. Lv*UW 

l o x p t? & & o 

[0 0 2 0] 

(a) th2 lf^W^ s *^ 5 ^ f 77P ' 

(b) jiibis v 2 \mvk^<o^mmz^xf/y.^mM^^tm-t^^^ 

(c) -LIB* > 2 1 #J|A^«jMR^/Xtt«ifitt^*tt** W ** 
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[0 0 2 1] 

ttmn-mM&mz&^Xs Aryy (a) fc#V>TI±, mifiH h 2 1 
»fc*V»Ttt, *mia»x.»*Oi(5v*«J|&»i-7 h V DT4 0 *M&A*«> & <7)x 
Stdt^lRfCi5V»T, Xfy^ (b) C&i^Tfi, h 2 1 #$fe 

£PS L^sat»»K*V»Ttt, K h 2 im«OftMifi:tALl 6 3 2 

0 4tci5V>TfemU 3SMjff££AL 1 6 3 2 0 1 fc*5V>Tl!lIlfc1-* 0 

zbK*&w<n>-%m&m\z%>\,*x^ 7,7- •? -? ( c ) k^-cmu 
mmmm&c r e**-c*»K ^#^wamx.^^Mm^&^L 0 x pie 

1 6 3 2 0 3 tC#A$*L* 0 

[0 0 2 2] 

[0 0 2 3] 

^7 (d) ^^^tf^^tn, ^*DNA^frfehAUftfe# 
(d) «ffi«r*fi9«ftx.*3|fo#ttT*CTli h 2 lfM#i:^*DNA*jf 
[0 0 2 4] 
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[0 0 2 5] 

•f; 

(c) Jiffifc: h 2 1 f Jtt>yXf«fitf:^#IWM 

(d) »###tt^***O^TfcTJhfBfc h 2 lfftfe^*DNA 

(e) ±IBH h 2 l#^^^^3f-r^tt-^«^^>^ ?n«te;i/£ WK-f** 
(f ) ±IB< ^n^;v^ftt^i^f4^f7^ ; mi\z 

[0 0 2 6] 

(a) h 2 i#SH&«fia#i-&«#jmjfi*#*^T- -y/ ; 

(b) ±fBt b 2 l^fe^SM^i^^/Xti^^i^fyi^-t^^T-^ 

(c) ±|Bfc b 2 i#^#<o^st£x^/x*±^J£ft^aj^*wa«i 

(d) mmmw®&x.mm<o§&wri<z.x±mt v 2 i#^#^dna 

(e) JilBVi h 2 lfM^§#t-Sft4«^^^°-t^^Itt^^ 
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[0 0 2 7] 

(a) t b 2 1 f^fef^f 7 ^ ; 

(b) ±|BH>2 1 f M#^SIittlI>yX(«^*lit ^ ^ t 7 

(c) ±BK h 2 i#^*o«^Xtr/X«i^iM^»tt#*tta* 

(d) «ffi«F*Wtt!ft«*©«3»TH-C±fBli h 2 l#ftfe#fc 



(g) » 
[0 0 2 8] 

^- 7iD >, >f>*-n>f*V2, 4>*-n>f*>6, >f>*-n>f*> 
[0 0 2 9] 
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#02 0 0 2 -2 9 2 8 5 3 ^->? • 17/ 

tntvm&faZfU-fo JEttfcfc Mferfe#fi2 3^ (it 1*2 4i) 4 6*^SL 
, -e*L-T*L&5 0-3 0 OMb^S^^DNA^triii^ib^Lrv^o £fc 

o 

[0 0 3 0] 

^7<Dli(Di (T-A) £*gU fOS^^Ctfi (q) S^fiOK (p) 

#0*^Ht±«6atfi:JiA L 1 6 3 2 0 4 iH7n^ r«U SM&fite A L 1 
6 3 2 0 3 X 19 &-t>hn>rin0> Sfcfc: h l 4 #»rfetf:0$fr£fc f±£)» 
itftttAL 1 3 2 6 4 2 J: !? fcxtMTffl, SM^&iiAL 1 5 7 8 5 8«tH 

&{£teAL 1 6 3 2 0 1 fc;fev»T3l0fc&** 0. i/itM 4#3fefe#(D$&#fcW: 
[0 0 3 1] 

<d®&x_ zmz-t m&KM Lnv^ tizmmxb o , **LeK*o»ft##ie<> 

*9MB*>K rAXT-o^TMB^JJ tit, AJimzttrnZ-ittiTU tTEM* 
Ifeto *&mzte^Xitmti*TU*TYvy*-^B>iZ±&XT.7-u*TU 
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[0 0 3 2] 

#9§«b#*k w^dnaj tit, ttg.t-t2>mmKt<?xftm^mxz*i 
-sdna^u ^n&MRzfmm^xitmm^^^tz^izm^.^^^ 

m*mmi iiv r&mmm tit, thxit^^-^ 

[0 0 3 3] 

^tc^v^-cf^si$*L. mmm&Rvt/xitffifcmtLmm-ztifzK v 2 1# 

*fe#Bf>i-Xt±fc f 1 4#^#&^tr£fc&#mfc^&fc^&&o 
[0 0 3 4] 

T^S@S^J^<&*^-r-^^-^Ji^^^^tL-CV^ (iilt http://hgp.gsc 
.riken.go.jp/chr21/index.html (Riken Genomic Sciences Center, Human Geno 
me Research Group) &#J$5S*tfcv») 0 Z<7)£ 7 &@5?iJfj|#£flJffl1-& £ tX 

&}izmx-fz>zttfwmt%&o ttz, &mmz<Dmmz£-?Tffi4 %ub<o2 
1 wm&i&tf i/3<7>mi sub t%*), t tz&MmzRv?m&mz<DW)mz «t 

o Tft^W 2Mb®, Wtmmitt &^ $ MAC^^- ri***^ § & 



[0 0 3 5] 
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TV>& (Kazuki^, J. Hum. Genet., 46:600, 2001) o -^HFY*fe#^ 

7*-f KDNA£^**fefe#HJ&l9&tf£ tKXvX&fciktimZtzbm.^ 
ZiiX^Z (Shen<o, Hum. Mol. Genet., 6:1375, 1997) o £*L<b<7>C: bfrb, 

$(i^2Mb t#x.^tLTv^ :Triowell^>, Hum. Mol. Genet., 2:1639-1649, 
1993;Wang<^ Genome Res. 9: 1059-1073, 1999) V xM/^fl^T-fc 
lit^it^^titv^OT, -fe > h n * T^£^-frfc > 2 l#^#ffif 

& c 
[0 0 3 6] 

^^iwj^tc, \l h i 4#^#oBe^mf^^MLT^>--^^ov^T^*se^J^ 

(SC2 0 ;Tomizuka£>, P.N.A.S., 97:722-727, 2000^ ; 7 ) 

&c#nl£2)n££HAC^*-i::£v>T&t: h 2 1 #%fe^£)^Irg- £ [^^M/h 
<b^jtg-e&& t#x.<b*L& 0 S C 2 0 {±. 4 #^^ftM^t£25:tFg 

M^iO#-<O^^^L-rv^^h^#^^tLTV^ (Tomizuka<b, P.N. A. 
S., 97:722-727, 2000^ @mV?$M7) Nat. Biotech., 1086-109 

0, 2000 (imffJcMl 7) ) o JMfcWfcti, SC 2 Oii, fc M 4#^fe^S 
I<Orn^7E^^AL 1 3 7 2 2 9 (GenBankflf^) Sr^tHUt 
N ^cfct^ttJ: ^M&'-t^n^THOAL 121612 (GenBan k£3 
HAL 157858 (GenBan kgSt^) Wfn^7fll*t> 2 4 
-2 6 kbtt^^tff^#Ltv>^o AL 137229 (GenB 

a n kg®SH§0 tAL121612 (GenBan k^H##) W<0««, # 
£ tf\A. L 1 5 7 8 5 8 (GenBan kfiftt^) Ofn^7i2 4-2 6 k b 
*^>>n^7|III<0««^UV»So -^f, 1 4fM#<?)iim 
fi^StiTV^o i(/)SC2 Olifc YfflmZ&trfflffiMi^VXffifcfc&^r 
&fcK&WZin (Shinoharak, Chromosome Res. , 8:713-725, 2000) , SC2 
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O^ 1 ; ^V-^RNAi* (fc M 4#*SrfM£^«fc'ia:Si"&) 41 1 o x P 
SB^^if AL£:3cg£SC 2 0\,Z&\,*Xi>*<D&%&te$ktitiT^tz (m%t>, Na 
t. Biotech., 1086-1090, 2000 (*#i£fcflU 7) ) 0 $P>^ 
i^Hh2 2#»ffe#Wf>T-S*Oj^l 0MbO$fefe#fgi*£, -?-«SC2 0 

X$>otz 0 S C 2 0 OWJH&tt. 1 4 1 4 q 3 2 ^UoSefia^ 

A,T?v*& £ t T?$>2>1)K ^Wffl^KUMZ IntzJj&X S C 2 0 *m'hVct%> £ t 

[0 0 3 7] 

ac^ ^-offi^nov^Tiamt^o 

1. tfAItfe# (HAC) s<9 9-<r>ym 

#HAC^? _h^tJt«t ? h 2 l#^fe#3Uit: h 1 4#Srfe# 

Kgo*v>TfESH-£o $HAC^^^-«:(i, ^T<0 (a) ~ (c) OX 

(a) t h 2 l#&-fe#Xfifc f 1 4#3fefe#*«3#-r&ifflJ&&f§**7 t ^ 



(b) ±|Bt: h 2 l#*fefeflOlttfc h 1 4 ^mtefeW^mMtiLRV/XiZmM 

(c) ±|St: h 2 im$te&fcXl*t V 1 4f^W«»i£feSy ? /XlM 

iifSXr-y/ (b) <b (c) <7>JKJ*li#fcffi5££frfcv» 0 
[0 0 3 8] 

^r- y^ (a) : hftfefr*fia*i-«iBlfi^« 
#HAC^**-Otf3a£*JV>Tli, t h%fe# ({Rix.ift: h 2 l##rfeflCSL 



mtE# 2003-3091670 



0 



,2 002-292853 



21/ 



[0 0 3 9] 

j: o ^m-r & ^ t ^-e § & „ -7 x a 9 $tm*fflj& 7^r7'j-<i, mnmnMi^ 
^■x-mmztitzK Y&~&&i$.zuw-f2>*><D^$>y), m*.tf, wooo/io 

3 8 3-*!\ Tanabe, H. h (Chromosome Res., 8: 319-334, 2000) &t*Kffift$ 
*fO>£o tfct. V 2 1 #ffefe'ffcftO e l£ h 1 4tMM«^t^^^^A9l 
S^Sii, Japanese Collection of Research Bioresources ( J CRB) iz-Z-ix 
-PftSSS-if- JCRB2221 («^A 9 (Hygro21) ) RtTJCRB 
22 14 (tt^A9 (Hygrol4)) ltft$ 0 , *<P#*IBfc 

if « • ^ *> A^nr^-e* & o 

[0 0 4 0] 

U LTMU #!ixJ£> -7h'JDT4 0tt (Dieken<b, Natu 

re Genetics, 12:174-182, 1996) . ^"7 7>ES» (*S$R'K— , a. 
WJ-X8, ^-^^-yrr/^, ¥±tt, 1995) > 4Wf^5 0 
#11, ^<0fW«tt*^O^5>^ *«W^*^-Ctt-7 HJDT4 0M£fU 

[0 0 4 1] 

o mx.it> BfrM<a&rfe#£ l^/fttSA1"^#^t L-C, Koi<b (Koi<b, Jpn. J 
. Cancer Res., 80: 413-418, 1973) KfBlfcS *LTV>& $ ? n-fc;i/&ri^f t>*L 



mi£# 2003-3091670 




#02 0 0 2-2 9 2 8 5 3 



4*#«4*fW)HK|S LTIi, fli«W0 9 7/0 7 6 7 l^StWO 0 0/ 
1 0 3 8 3 jjLt^j. , K LTe h 2 ltM#Ul:( , i 4 

10 0 4 2J 

*x-;<^ (b) : t ^fe#©«»s*ffi;&tf/xu:^jt<i«,fi»ist 
nw»« :tm , milwooo/1 03 8 3 ^ (;fgK s ^ 

tvO*«r** (Itzhaki^, Nature Genet., 2:283-287 
1992 ; SOTrowne,, P.N.A.S.. 93:7 12 5, 1996*#ffi £ tt,-v>) „ CiTSfefe* 

«*ma&*n*t***K:^ * ^ 2 is»# ±!)2 x q , lfB *^ ff4 

L < t*A L 1 6 3 2 0 4 (G e n B a n kg***^) «aaMBWK»^»T«» 

M»S*i« ^ Nucleic Acid Research, 26:3447 1998 

) . *fc*A*Mjttt*inw-*»*Ctt. t h 2 If^ioj ! p(w 
MUBAH.saoi (O..B. lkM ») ***E*K** 

* *tr, ffiao H A C^c , , - t(M „. 4 j. , KaJBH.iftBBttBBM-* C 



UJIiE#2 003-309167 



#12 0 0 2 - 2 9 2 8 5 3 ^-v : 23/ 

[0 0 4 3] 

* tzWLttK V 1 4#&fe#SMfB?iJ£ S C 2 0 i H Zb\z.m&-r&Wi&, 

al 1 5 7 8 5 sm&<n&&&nfcm^xmt&^*^L. -tommmmx 

[0 0 4 4] 
[0 0 4 5] 

t«ftWIIWj|a*it**OBffttttt«:*A-r*o -^T77' (c) fi> -LIB* 

r-y^ (b) OH&xti^^-ftL-efi 1 oT4> j; <> ztihoymteft M&fcZti 

[0 0 4 6] 

mim^-m k & v> r t* > #> & mm^^M-muu * mm t -c#* w k -e ob 

d***Sy f S»»tfcO^*^Jffl-J-«o ^^^tUlt Cre 

/l oxPv7t^^f)tLt</^ (®!xJ^ Sauer, B. h, P.N.A.S., 85:5166 
-5170, 1988£#SB$tL£v>) 0 Cr eJiA^r'J t7 7-vP lfi^3 8K 



ffiiiE# 2003-3091670 
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24/ 



»c«i-*^o-c*^ 0 cog**. ft3 4bp<&B»*M£l oxPffifl|*B«L 
T> iOgfi^fi«,t:DNA«i*fe;t 0 4fc£0 1 o xPifi^ijo^fp] 
ttK-fcoT. 2owi o x P^JKODNA^XJiSI^D^it^P, 

(4, ffi^»«ft*oi/3>^>-4f FL p (Broach"^, Cell, 21:501-508, 1980 
) , 7 7-yph iC3 1ft*0>f>W^ (Thorpe^, P.N.A.S., 95:550 
5-5510, 1998) t *t€»0»»|c J: *DNAjft«fcit 

3*lTV>* (Koch ib, Gene, 249:135-144, 2000 ; Thyag 
arajan<b, Mol. Cell. Biol., 21:3926-3934, 2000) 0 
[0 0 4 7] 

T * - m*=?-*m\ U *4>5m*1ftB-*-« - tt:iot 

> h^^tc^ALfeBm^Offitt^aSiflSBt-'&iii^iSo 
[0 0 4 8] 

±B«* L^BMBttO 9 *> 1 1 oxiiBBffA LT * J: U 
14. Sfc*^OB««ti:£«ft#ALT&«fcv\ > f^i-^J:-?^, $ H AC^^ 
*-t±> m«llfi9ffifti.KR0Blft»tt^'r«^ie> > ^DNAtffftttJI 
W*c#X1-*c:fc*nirB-e*o, $*>K, BBttttottfefcJ: ^*DNA^ 

^DNA(DfAfii^i:^t)fitM (posit i 
on effect) £ ? it* - t %> i ^*DNAO*Alftf^t««fc $ 

[0 0 4 9] 



thlE# 2003-3091670 



#M 2002-292853 



25/ 



h a c ^ * * - (omm <Dim k * a-t & i t ^ $ * 0 

[0 0 5 0] 

*HAC^^^-{iM» WilfDT4 0»MCHO«) 
[0 0 5 1] 

2. HAC^^^^DNAOfA Ur-^ (d) ) 

DNAmt*^fyy (d) ^?^tl:±^ $HAC^^-f:^D 
NA^#At^,^t^^ 0 i^fyy (d) ti. l^U^f^ (c) 
vmzfti i><DX$>2>1)K XT? "7 (b) fc<BflW±#fcR£3*Li\ 

(b) ©Bux^^fd^t^r^^o «&ot, (b) ~ (d) vmm 

[0 0 5 2] 

*w&a***ifc*«a**L* jtfe^x ir -c- ft * 3 - k f * d 

[0 0 5 3] 



tBSE# 2003-3091670 



mm 2 0 0 2-2 9 2 8 5 3 ^- v : 26/ 




Xftio Wz-lf, C r emmommU$LT$>2> 1 o x PSjyiJfcfl.#DNA*fia# 

$&3t$-£*£fcKJ: »K 1 o x PI5?iJ£:AI^n^T@5?imft£*ifdI3t£> -h 

^*-±KifA£-£&CI«h^-C§& (H^fc, Nature Biotech., 18:1086, 20 
00) o 

[0 0 5 4] 

*hac^*-k^ mmmm&tmm<DwmmiL u oxpis^ij) 

AC, PAC^, m^*m±tL?zmWYAC%£®tff<D'<??-\ l z£Y)?u- 
X^ZZtfrh, *RAC^??-KmXnM%9\-%:DNA<D-*r4X<D±.m* 1 

o o k b*-r-tx®Mzti, 'mk^mm^m^hfrx^tz-??**. k^* 

DNA&SA«ntre&&o 
[0 0 5 5] 

Mz.lt, *HAC^??-\,z^DNA*MXLXMmZ*iJz, MDNA^ 

^DNA^^-tfHAC^^^-^^^^^flJl'Ai: < ^^'er^14^#x. <b 
*12><DX\ mX mX) n^DNA^I$!i, If|?ilOMb~l)lkb 
> L<ii#t3Mb~j&2 kb, £ <b L < tij^j 1 Mb ~&3 k b t Li 

[0 0 5 6] 



mSE#2 003-3091670 



mm 2 0 0 2-2 9 2 8 5 3 **-Z? : 27/ 




[0 0 5 7] 

c^?*-o^ijffifico«J:-9&g finest? 

[0 0 5 8] 

WiMl/WT»»^Wi:f£f)ti^ (Kazuki<b, J. Hum. Ge 
net., 46:600, 2001) „ Z<Dtztb, ttAC^^-^fcv^XiMt^ 

[0 0 5 9] 

* tt*E7!l5Wftj£$*Lfc« iOfeft&H$tL-CV^7*~^^-^ (GenBan 
h7*-AtLTBAC^#At-5ui:t% #lg£&*&^t& i < ftizm— 

$k^mtt<D&m*mffithzt* < nnm~-%&o #<©BAc^?-tti o 

x PE?0*<B&$LTV*&fca&, $HAC^ * -^<Z>#A&*#-r >r ■/«8U^& 
&&fflv**L«r, JfiagEyiJBSEftlOBACSr^HAC^^^-^**^ bl^TrfHH 

[0 0 6 0] 



mSE# 2003-3091670 



#M 2002-292853 



28/ 



M b WJJIL±<0*fe#»f JtT AC^^- tZaUCX-t- Aifc^iS (Kuroiw 
a<b, Gene Ther. 9:708, 2002) 0 
[0 0 6 1] 
(2) #A«!SIJ& 

Z> (tSlx.^^yf'f ymWUzmLXlt, WOO 0/1 0 3 8 3-t^#BS$tt 

■7*3B!lKJ:»K -f (n#DNA##A3*Lfc&«>) 

*LWTJ:i/\, YJ K-fuVs.*? ft«fflv^^BAC7^7'7'J-li l oxPSB^iJ 

/ A ? n- y A C^* * -fcS&gfcflrA?-* i fciWflfeKfc & 0 
[0 0 6 2] 

(3) 

#f&iHJ£i3v>TfflF£ L<fflv^c>tL* 1 o x P@S?iJ(±P 1 "7 r -^K:ft*i-*«P 
^MOiB^J-e* »J , Cref*t:i-5HAC^^-±W1 oxP^h« 

£ -T * £ t J; ») ElJ&ft <b fttz 0 — j£5Mfc>f > -9— h ri*!f A £ 

tt&fc. HAC^^^-±C2ooioxP^J«c i^SSCr ei 

&o — ^> *3HHfeSrffo^*l o x PBB?!lOja^3b-frtwJ:ortt> RJSTj 



{±SiE#2 003-3091670 



0 0 2 - 2 9 2 8 5 3 ^-v : 29/ 




£«>tt#4*&& (Hoess<b, Nucleic Acids Res 
14:1986 ; Araki^j, Nucleic Acids Res. , 25:868, 1997 ;heeh, Gene, 216: 
55, 1998) o £-5*82*1 o xPge^iJ^fflv^i^tr. ±mLtzMKB*m 

•r £1\ mkvmxJM > £«&j*Ai-*^fc»£&nrfire*&o 

[0 0 6 3] 

3. HAC^?-CD»^<7)#A 

* H A C ^ * * - Xtttt* D N A £ ^ tr * H A C ^ * * - & & *ffl]fetf> 

& 0 *»Wic*^T«i, *s«o«t®,*et h&fe#*#AWffe^ab*£fc;* , fc]&*L 

Tv^f-W--X/NA**-3pm (CHO) »^ffi>/^Ci:«Lv> (W 
O 0 0/1 0 3 8 3 WAR) o CHO»li, 2&2£&< S * u-fe^fc^-ra £ 
^^ibttT^l) (00*.*^ Koiib. SCIENCE 260:361, 1993) , £ *U~ J: I) #H 
AC^*-£CHOtt^£^BIJO« (CHO»»W ^A 

[0 0 6 4] 

o < *n-fe;u&(i, JtfB ["1. thAIJfefeft (HAC) ^**-OfERJ <oM 

XteAT? y(Q&<D\<*i'in<D&mKi$\,>Ti> t Mfefefr (hac^^-) fcitii 
<7>«^ Ai" & £ t Wlfet? £> & o 
[0 0 6 5] 

4. HAC<^^-Olt 



ffilE#2 003-3091670 



!&m 2002-292853 ^- v : 30/ 




[0 0 6 6] 

(1) ^DNAWMI^^IA 

fitz HAC^^ - £lto#fflJ&K;j£A L 0 -C § * fcafc , W-m D N A fcBrSog 
tot. t "fifi-S* *i& : 

(b) -LfBfc h 2 l#*rfeflOll±t: b 1 4#»sfe#0«lRSfi:Ra f /3H±^IR 

(c) -hfBfc b 2 b 1 4#^fe#^SM^iS.t>VX{iMM 

(d) mmmmmz-mm<Dif&TKx±.mK v 2 i#*rfeflouifc v 1 4 

f M#i:MD N A * If At s ^777'; 

(e) ±BK b 2 l#$fefetf:Xt±fc b 1 4»ftfe#*««P"r*tt#jmifi^'b 3 

(g) ttfrLfc»Hlfifc:l3V»T*tefeDN AOfAMtS^r 

fflliE# 2003-3091670 



#112 0 0 2-2 9 2 8 5 3 : 




XT? 7 (a) - (d) M\ ±!Ui9^Ht^l, *x 
[0 0 6 7] 

^T'^ (e) JRtf (f) fc*5V*Ttt, tf^M5r^t^ft4»?>, 

£h$rfe#f±, XT? 7 (b) ~ (d) £fctt*ftfe#<0?fc3ETHN Sc^t^ 

Xtiefc^O^Ofc-rSifc^-e^Ao tot, ^Jx-fif^r-y ■/ (d) 
K*5V>Tfc h^fleK^feDNAfcffA-taiWK, * 

XT?-? (d) W5|tDNAOtfX^*^:#»^i3V^T^foT, $*3fcD 

r y ^tl-ffe^MJ^-Cff d ^ t fc-C£> (d) ~ (f) OHII^li, ±1511 

[0 0 6 8] 

**n-fe/H£tt, JLI5 HbAI*fe# (HAC) H?9-<OWm\ 

) ^iu^. 

^Ox.tf, ^DNA^$lJIS^^^JSt-^ , 7 0 n-7'^ffi^^-9--9-* 
^7*n? hJB*f*^wJ: 0, ^DNAO^A^ItlS-t-^^t^-ei^o 

[0 0 6 9] 

(2) MDNA^HIt-5»^S 

^HAC^^^-ii, ±JfeL^J:^^ iifflJ&4 I T^5fcDNA£#AL*:*K ^ 
5|£DN A# s lf A SfrfcHAC^**- SrffeO^^^A L£ «9 T £ & tt* 
DNAI -5) JffflJfe trf^Uii- tT*l^ 0 DNA & «Of£ 



ffil£# 2003-30916 



!$m 2002-292853 : 32/ 




(a) b 2 l#$fefeflOUifc b 1 4&m&fc*$kW-tZ>&5'Mm*'&2>A7- 

(b) JbfSt b 2 l#^#30*fc b 1 4&m&fc<om&mL&Tf/?L\tmM 

( c ) -tffit b 2 i#^-fe#xt±^ b i imPk&fcv&BftitLRvt/xitmm 

(d) mmmmmz.mm<D%mTi l zx±ut b 2 b 1 4 

(e) -hffifc b 2 l^-fe^Xtit: b 1 4 #&&#&##1-&#fc^fflM^ ^ 

(f ) _LfS5 ^n-t;i/tft»i:^aW^r7^ ; tJ/i: 

Xf-^ (a) ~~ (f) ii. AimLfzXiKftdZttfX^, XTvyZftl 
[0 0 7 0] 

^tv? (g) iciov^rti. &mmmz&\<*rft*DNA<D§£m.*%mL, 

£%]0^mz£ *)ft ? fO^ff, ^DNAl^jS't^-/D--7' : Srffl 

M £ tf^-f & C t ^ "Ttg t & Z> o 
[0 0 7 1] 

(3) ^w^SC?)®^ 



ttiiiE#2 003-3091670 



#M 2002-292853 ^- i? I 33/ 




(a) \l \ 2 i&%&fo*m$-$-z>&5.mm>*nz>*Tv-7\ 

(b) jueh b 2 i&m&fo<D&m&&Rv/x&mmmzzmmtz>x7-'y 

( c ) ±flBt h 2 i#^#oftKiMxtr/xtt^iM^«tt«*wa» 

(d) uwwmmm&zMm<o5mrKx±.t^ > 2 itftfe#K^^^R 

(e) _Lffi^h2 l#^-fe#^##1-^tt#«^^^^n-b;l-^p^i-^X 
7- v? \ 

(f) ±ffi5 ^n-tr^t^mh^Sfe-g-i-^x-r^T 9 ; 

( g) »^bfc£#«i»*J&ttit» -e^sn-^^r- -y y ; mmz 

( h ) # «b tLZl&mofr *>±U?>'*9K *WVL-t at7 7°o 
^7'^ (a) ~ (f) te> Jtife L fc * 3 fcfH 

JH /£ ( 4 £ tt £ *l & v > o 
[0 0 7 2] 

TsT-vf (g) "Ctt. TsJ-Vf (f) T?M^L;fc$§*IHJ&*^%*^*1-a 
[0 0 7 3] 

^f^ (h) WEttl"**^ #&sK*#aK&*e>*>'**«* 

mtE#2 003-3091670 



<$m. 2 0 0 2-2 9 2 8 5 3 ^- v : 34/ 




[0 0 7 4] 
[0 0 7 5] 

j^=tn--fiJ^H?- N mmk • 7^n7 7-'7nn--$lH^ M/n7'J 
>*-n-T 2. ^>^-a^f^>6, ^V^-n^^vi2*W 
DNA) W\ M^{f<&O^ST-^-^^-^^^^^lJfflLT-e^ie^Jffi^*X^ 
[0 0 7 6] 

*»E*&T©a0fc0IfcJ: •j^Wt-ttHi"*^ *f§ilof£fflfi.l*v«b<7)|£ 

(1) fn^ TmMKDitxxv^yx v vmm 

t: h 2 1 f ^WiiM^iif^f:*(Of n ^ 7 f 7 >^-v a 

-yy***-) ti> PBS-TEL/Puro (Kuroiwa, Nuc 
leic Acids Res., 26: 3447, 1998) £ffiv*fc 0 GenBankf-^-Xi!) 



mf£# 2003-3091670 



#M 2 0 0 2-2 9 2 8 5 3 ^- 9 J 35/ 



#/;^2 i&mLfemm&^m&wm (tittAL 1 6 3 2 0 4) 

#21telFl : 5'- CGCGGATCCAGAGAGAGCCTGGAATGCCTGGTAGTGT {W^W^r 1 ) 
#21telRl : 5'- CGCGGATCCCCAGTGCCCTGAGATCTTGTGATTTCTC (IE^J#-^2 ) 
[0 0 7 7] 

t: h 2 lfMM§#tl)DT4 OStMlfflJfeli, 
A9il« (Shinohara, Hum Mo i Genet, 10: 1163, 2001) £^#£fc#,« 
t LX< ?uli)V%kK£ *)nWLLtz 0 Mf»t*^DT4 Ofi Japanese 
Collection of Research Bioresources (J CRB) K^^#-S§-J CRB 2 2 2 

1 1 Lx&mztir&t)^ x^mtx$>2><> &T^Mm&<vffl.m*mto 

[0 0 7 8] 

li^^l X 1 08iOA9 (# 2 1 n e o) ^ ? n-t;v^p^ L 

/Zo 2 5 cm2it^ffl"77^3 (n-**-) 1 2$i:affj!i J 6 0-7 0% 
l&fDSEf T^*L7tA9 (#2 1neo)»n;H:nMO. 05/<g/ 

mi, %\jmm) z^tt-mmw. (1 o% c s, o. os^g/ 

ml G4 1 8, DM EM) ^^7 2B#f#i&#LT«/jN^&f§SL7Co HJfcMK 
is^T, DMEMlW>t*l«Dyi^l©i!)(7)^fflv^: 0 igifefcl&v^^ 
§?S (3 4t:) LT^Wf*7y>B (DMEM^luO^g/ml, v 

^v) mwLZM<bm7 7X3izmtzL, 7^'j«-mi:M77^3^ 

JfXL, 34 8 0 0 0 rpm, l$$m<DM<b*fiotz 0 ^ ? uJz)V**BtMm 

(DMEM, v^-v) KMMLXmWL, 7^^-t*ML«U;o 
#f i£ Ltz ^ ? U -te;Wi 10^ g/m 107^f f T tffr^-- > P (Phytohemag 
gulutinin-P, is?-?) £"g-if DMEM 4 m I izWMffi L£ 0 DT4 0»^ 
5 0^ g/m 1 OjKU L D v> (Poly-L-Lysine, v^"v) T*n-x^ >^L£ 

6?t^7^^- (*y?) <v2K\zixi ozmzmmLtz&iftmBWL, $> 

<7)*>±?t£E££> 5 0% (w/v) #'jxf^7^ij3-;n 5 0 0 (d^vol 



ailiE# 2003-3091670 



2002-292853 : 36/ 




^7^Xf^^) tl^MIUo IS!^«£&JfiL?tDMEMl 2m 1 
KMML, 6^V- b<^)4 7t«V^T2 4BfF^#tfw^ 1. 5/* g/m 1 
WG41 8^^tf^*ilT'^2al^M^«L> ffl^LTt^JWtt^^ *.=.- £1£ 

[0 0 7 9] 

±I5DT4 0$t3i*ffl)&£*£*U iM/^Puregene DNA Isolation kit (Gent 
raSystemtt) ^ffll>WADNA^itfiUo Z.<DY J ADNA^ili: L 

tLTl^O. 1 fi g©yyADNA^ffflU Innis'o (PCR^-aTiV 
, HBJtfiJifc^, 1991) ict&v^ -9--v;i/*M >7 ^ - (±GeneAmp9700 (Applied Bios 
ystemstt) UPCR^o/:, Taq^V ^ 7 — tffiLA Taq (SMil) * 

fflv>, Rj£*frli, 9 5D2^f, ^14 9 5 "C 3 0fJ\ T--V >^/#«6 
8t6^3 5t-f^;^ofc 0 i*ffijg!|&£fWl&#*B amH I (->y^*>v- 

Sbtc J: flHKLfco iWPBS-TEL/P u r 0 7*7^? Y<DB a 

mH Hc?n-~>^L£o t^iPBS-TEL/P uro^^f 

9* hco^MXfi^jl 0. 6 k bt^&o fn^T^n-ya V«?^-> 

[0 0 8 0] 

(2) h7>^7x^y3>M'pu r ottt^n-yoft 
PBS-TEL/P uro^^h^ h £ ffiMg£f?t E c o R Iiftti 0*Sl 
tftDNAfcU h 2 lfM#^t*DT4 0 JfSfflffllftfcfcALfco D 
T4 0ili)|lX107^0. 7 5ml(0PBSi:IiU 25^g DNA$ 

fco ##2 5 ix Fcon>r>"^^7 5 0 VeepjnLH@^^|4 mmOJ^ > 

0%«rfrJfiLy# (FBS) . l%-7b'mf (ChS) RV5 0/uM 2-* 

9 6K??X?- {-?T^uv) 2^^®t^ 0 2Htt:^M0. 3 g/ 

tBSE# 200"3-3091670 



#® 2002-292853 ^->? : 37/ 




m 1 t <£ 0 Ifi — n*vf v> (Puromycin dihydrochloride, £}jn 
i/; 0 2~3jlK^lCf±lt14nn^-^tB^U -?-<^jgtiD T 4 0$t@*fflJ& 1 
X 1 0 7 *^«5¥*^1 7. 8flB"C*ofe 0 2 0@Oh5>^7x?'>3^t>^ 
tf 3 5 6 0*3W»tt3n--«rJWftLrii»$*. mk<Dim**n o *:<, 
[0 0 8 1] 

(3) fflraa«lx.^OS»Ji:7 t n^T«[aiO?SS 
(3-1) PCRHIf 

ea-n7^y>ittft^ADNA«t Itk h 2 l#^fe#Jilc^ 
-t-&*fcT-.:S.O f STSv-#- (D21S265, CBR, SIM2, D21S 
268, D21S266, D21S1259) O^^PCRftHi D^ffitfc 

o 

[0 0 8 2] 

al Center for Biotechnology Information^^- >9 ^t*— — ^UniSTS (h 
ttp://www. ncbi.nlm.nih.gov/entrez/query. fcgi?db=unists) l-i3V*TKIII"5Tfis 
X~&2> 0 ±|B6SOSTS*7-*-oefi^-t±JIIBiwUn iSTS: 76223 
, 45641, 54124, 22625, 54 266, 5 3 7 4 6t^^. 0 
ffefcG e nB a n k X «9 A^L^m^ifi^J* & t fcWfLfcfltfe^P 

PRED65F I 5'- GCCT(XX:ATCTTCCTCAATA (@e^ij##3 ) 
PRED65R : 5'- TTGCATGCCTGTG<JTACTGT (WM^^r A ) 
PRED3F : 5' - TCACAATCATGGGCTTTGAA (WM^ 5 ) 

pred3r : 5* - cac(x:mccatttgttcatt (w&m^r 6 ) 

[0 0 8 3] 

mo. 1 ft g<7>rs ADNA£§£M£: LT, »±£#fc±.ffi8«0-5 *>*BR&& 

S 2 6 5 , 7-*-S0 f D2 1 S 2 6 6 -Off 3 li:ov>T P C Rifipg (In 

nis«b, ttrfS) Sr^foTto TU*TY?>*-Z'3>K±VmmMmmmZfr 
PRED31^^3ILD2 1 S 2 6 5v-*-^D2 1 S 2 6 6 
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&WiT2>fr*7f;LtZo 3iOta-nv^fy>»ttDT4 OftCOV^T, PCR 
^-^□•e^L/io DT4 0 (#2 1) l±, fn>7h7^-^3>tlf^f 

[0 0 8 4] 

(3-2) IMf^ny hffMff- 

^^Vtf W'f^^ffl^ h 2 lfJfefe#i«fift*DT4 
0«l«aBJfeO^y ADNA^flt UPCRi:i -tOlfcP C R*t*g 

21L0X4869F I 5' - GTTGCAGAAAAGTAGACTGTAGCAA (Wffl&^r 7 ) 
21L0X5682R I 5' - TCTAAGGAACAAATCTAGGTCATGG (@fi^J#-^ 8 ) 
[0 0 8 5] 

l^X* ';-~>^-C#^2 4 *n->ri»<btftffiLfc*V ADNAft lO^g 
^ilffKp n I (SSJi) J- J: <9MlbU Ausubel^ (Current Protocols i 
n Molecular Biology, John Wiley & Sons, Inc. , 1994) KfBSftfc^&t?-^ 
yyuy Y o /Co 32 P i LTf/n- w y y *T4 X 1 -> 

n-frZ, ^>-y*7t7^ff-BAS2 0 0 0 (S±¥*7 -f ^A) 

ffi|Wiamx#-e 13. 6 k b „ H^M (»x.#:) T 9 . 0kb"C*»), flffi 

[0 0 8 6] 

(3-3) S^in s i tuM7'J^-b'-y3> (FISH) 
F I SHjllfli, *&JDRe> (F I SH^n 1994) fcflBS 
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titt&Kfc^ th#H»^D-7Cotl (WBRL) fcffi^Tfxofc 

r h?>*--->3 >*fHflf«>£ftofc h 2 1 b^a^en«SM3t 

[0 0 8 7] 

[#Ufcfll2] HAC<? f-K&lf&K h 2 1 #$fefe#JUB6$£ti:^0 1 o x 
(1) loxP#X^:i603VXh7^Hi 

mmm 1 tm« l£ * > (hao k i o x p sa^ii * fc 

036*7 p 9^^ Kt-tt, pSFl (7^f7f-^) £ffiv>fc 0 LoxP#A^ 

t#7^ (littALi 63203) o mwimkk<o2^(Dmmum<on^m^ 

#21qEcoF : 5' - CCGGMTTCCTCTGGGTTTCTGGTGAAGC (Bfi?iJ#-^ 9 ) 
#21qEcoR I 5' - CCGGMTTCTGTAGATCCTGCCATTGTGG 1 0 ) 

#21qBaF I 5'- CGCGGATCCTTGGCTCCAAAAGGTACCAC (mm^ 1 1 ) 
#21qBaR I 5' - CGCGGATCCCTATCCTCGCCACTGTGTCC (E^J#^- 1 2 ) 
[0 0 8 8] 

t: h 2 lfjftfeflctfiaft*DT4 08*ffl]»*&fflaiUfc$V ADNA^f 

it u2ooi»j^pcri:i •jjfiisLfco zti^tizmymmE co r 

I ^LBamHI -TrrMtLT. 

3g£*>0;&3 kb^DNAiM-^T^rn-^^HMi^i D$5*»tU ttSb 
fco Cl*L£>£p SF1^5^n*OEcoRI4v>LBamHIt^H^D- 

MV/Bsd U>tfhny'x» J: 0tlllR»5RXh o I ' R 
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t>* S a 1 I (-7 # > v- » Mftfc £ *) ft 1 . 3 k b OlSfM" t tt^J >9 ffi U 
[0 0 8 9] 

(2) h7^X7x^y3^y f bsrttt^O->Ofi 
P SFl3>7h7^ h*lMIRB3ttAp a I (-y *°>v-^) fEHfcfc i « 

ttftU JUR&ftfcWUI&Lfcfc h 2 l#%fe#££&#1-£DT4 Ofle (DT4 0 
(#21) puro-33 9) fcSALfco DT4 0££S«Slfe& 1 X 1 0?£0 
. 75mlOPBSI«U 10^g DNA^Ttv->^*^t- (>M 
jj-yy K) ZfB^TJ^U? hn.fl/-v a >%^f ofco W*2 5 ^ F^)3>f> 
tt:7 5 0 VeepiJUU liF^i4mm^)xv^ hn^l/-y 3 >-fe/u£fflv* 
Ti&m Lfco xvnn^Wyg> UfejWIS* 1 0 %4 L fl&fiFJttt ( F B S ) > 
h UJflLTt (ChS) , 50/<M 2 -f Y x-9 J -;V«j&n Ltz 
DMEM^i (4 >e hnyx>l) 96^7^^- (77^3> 

) 3*fcfc»ttbfco 2Ht^M8^g/mli:^l>j:?7'7Xft'fy> ( 
Blast icidin S Hydrochloride, 7t^y) fcinx-fco 2 - 3 alWIfetCttlttta 
n--^ffiiL, -e^JP£tiDT4 0$£®*HJ&1 X 1 07^>/cl)¥^5. 8ffl-C 
abofco 1 4 IO h 7 >^ 7 x ^ y a >t*#/;t 8 2 On n LTif St 

[0 0 9 0] 

(3) ffiHftMfe&ttoaSl) 
(3-1) tf>7n 7 h$M7f 

y n'* i7 V*?- K*/9 4 ^-*t£/Bv\ h 2 1 D T 4 0 

21L0X4869F : 5'- GTTGCAGAAAAGTAGACTGTAGCAA (IE?IJ#-§- 1 3 ) 
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21L0X5682R I 5'- TCTAAGGAACAAATCTAGGTCATGG (IE^J#^ 1 4 ) 
[0 0 9 1] 

fXbal (-y#>V-» ),z£i)ffiftL, W> fu y hflMfrfcfto it (HI 
6) 0 ^D-yi^pcj: 0«lftU vWIM^-v'Tt7'ff-BAS2 
0 0 0 (t±?JC7^A) lei flfcfflLfco 136 Adfev^TTx^'b lflOl/ 
-^li 1 o xPt-f h*#Xi-^Htl<7)t: h 2 lfM#^t§DT4 0*. 
2f§<?)U->{if±<7)DT4 0«*fc, 3ll»U->li77^ bt-fy 

#-C7. 6kb, B^M -C8. 5kbT*«K 7^* MM 5> > 

2fr<o&m ?u~-y (#6 0, #7 8, #7 9) 

[0 0 9 2] 

(3-2) PCRit 

Left455F : 5'- GGGCTAGCCATTAAAGCTGA (BE?lJ#-^ 1 5) 
Left638R : 5'- AAAGGGAATAAGGGCGACAC (@B^iJ#-^ 1 6 ) 
Right958F ! 5' - GGTTTGTCCAAACTCATCAATGTA kWM^ 17) • 
Rightll52R I 5'- GTCMTTCACTAATTCCTATTCCCAGT (HS9!I#^ 1 8 ) 
[0 0 9 3] 

PCR^V\ &&ga^J^ : ?>gl£*U>*MX Cfeffifl (A) 3, 2 8 3 bpXD f 

(b) 3, ii4bp) <r>n^ms^^7Lh^t zmuLtio &%k*m6 b 

m_hO (1) ~ (3) <D*l*fcJ:!K 'fthKif??* ht^f^>tttDT4 0 
«8 2ft«H3» *§H&lfex.K:J: 0 1 oxPBe^*#A$*L7tt:l*2 1 
#«rfe#SB«"»f>T- (HAC^^-) fctLfco 
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[0 0 9 4] 

( i ) ®k'mmmm& t m*m& 

0» (DT4 0 (#21) bsd-79) ^ffiv^c e ^M§»tLT(i 

JCRB9018) Srffiv^o 
[0 0 9 5] 

&C#>\zmi 091SODT4 0 (#2 1) bsd-79W^^n^;V?: 
WRLfco *ffllfe3BJ&7&*6 0-7 0%t&fiIgj££*eig*L;fcDT4 0 (#21) b 
s d- 7 9«BJfe«r3>Hr5 K (0. 0 7 5// g/m 1 , 7** n;i/~>>, fD^^ 
) £^tri#*i£ (10%FBS, l%ChS, 5 0 /uM 2-^^*7 , fx^y 

dmem) ^i2~i smmigmLxM^mzmmistzo m^m^x 

^U2 5cm2Ml77^3 (:=r-.x*-) 1 2$l:IILfc 0 3 7*0 1!$ 
F H mfi-r^-i:-em^#*t7t:0*>^#^^^*L, (3 7t) Lt 

i3V>fc^M h#9v>B (DMEMtClO^g/ml, v^v) ^SriS^ffi 
7 9* 3 Kite U 7i"JA'ttj!'t$S^ffl75^3mU 3 4TC, 8 
, OOOrpm, l^W)oa^*tTofeo * * n*;l/£te]fiLftigife (DMEM) 
KJ&ffiLTIIlJRU 7<f catiftLTttftL^o CHO-K1»80% 

^fy> (8^g/ml) £^tfji#yg«L ( 1 096FBS, F12) T^tLf: 0 
[0 0 9 6] 
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(2) m\%&#.<Dvm 

(2-1) PCRft 

&x8kGLi£<7>mwzp cum-* ^ff^tzo t v 2 i#*jfe#ei»)ftti:«>^- 

*-PRED6 S&OTREDS&fST (H»H 1 ^ (3) #RS) O&fflfci** 
tzo 77^ht^fy>ftt(7)CHO»4ftOt^Tt:i5^T, 21(07-*- 

[0 0 9 7] 

(2-2) gbfei n s i t uM^^^vaV (F I SH) 
F I SHMli, &WLb (F I SH^oha-^, ^Ptt, 1994) KffiS 
*L/r:fr£Kt£v\ tbfl^a-^Cotl (WBRL) fcffi^Tfrofc 
o 7*7* >t^f> ? >f14OCH0^H^2^ (CHO (#21) bsd79 
-lS^CHO (#21) bsd79-3) fco\z»T##f Lfcfc v>-f*t*> 
ll^tfc^^t5i:^^^ci3^T®»IL^t: h 2 1 §&rfe#ri*#ta5 $ *tfc 0 ft 
^tfj&F I S Hft£HI7 I'^-fo i7^ta(iTD^7f7>^-y3>?: 
tf ^Htr<7)^:S^^ h 2 1 b »4«JK*te*rfiUBfeLfcfc h 2 1 #lfefe# 

m±<^ (1) (2) <0**W>$>, ftbtitzfyX h^^>»14CH0* 
*i«H6«fi:«rBUI!ftL 1 o x PR?!l*ff ALfcfc h 2 1 #Sfefe#:^ifrJf (HAC 

[0 0 9 8] 

(i) m&mmim&£mm*nk9u--><Dim 

»ft4»at, ^»j3-e#«b^, sM^i*W"J^LTi oxP@e 

m^nXLtzt h 2 l#^fe#lc^o*< HAC^^-^#nCHO« ( 
CHO (#21) bsd-79-1) £ffl^£ 0 MMWt LTiit Ml 
MI«HT 1 0 8 0 (ATCCiUf, f^ffCCL-12 1) fcffl 
v>£ 0 *4 D<>(Cj|Ej 1 0 7 i<?)CHO (#2 1) bsd-79-l»f>^n 
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J&^Jgrt*6 0-7 0%feW^ t^f U:CHO (#21) bsd-79-1 
»£n;i/-fe^K (0. 0 7 5^g/ml, t^3;v->^, fn^H) 4r#tf^ 
ft (10%FBS, 8 fx g/m \ F 1 2) *tr4 8B#F^ 

^L-C^/J^^SI^L^o **«rl!fev^^ ^tbUU {3 7V) Lx&^tz*T4 
YiifsyB (DMEM4>{:iO//g/ml, v^v) |$«:M7 7^3i: 
»ifcU 7 ^ 'J Jl't jS'M 7 7 ^ 3 A U > 34 r, 8, OOOr 

pm, \mwm>k%ft^tzo < ^n-lr;l/^tejfiL7t^ (DMEM) KMMLX 
HJJRU ;v^-tr?iiiL-CfflSiL^:o HT 1 0 8 0«& 8 0 %ma<DVim 
t X-tgm t tz 6 c m#T* 4 y v ^ b fc$fc/h$<« x. P E G itifc-CUl^ 
Lfzo 4 8B#r^^h , ;7 9 v>^a^J:i)«^^tkt^ TvTs h ^-f y> (8 
g/ral) *-£triKRi&% (1 0%CS , DMEM) "C^#L^o &2iira 
Ol^tOt, ffi3SLfcH#Ji&tt0 3n--S:#«|L> &M.<F>ffiffi**ft^tZo 
2 0O«<NRiWlft»#**e>tH 2 ©77^ ^>ttHTl 0 8 0#c£#*: 

o 

[0 0 9 9] 

(2) SAMi#<7>fi£^ 
(2-1) PCR^ 

&x$k&faii, ~f^7sY*t4v vntttit^o p c r Jtipi kxv) mm Ltz 0 m 

Bsd2687F: 5'- CAACAGCATCCCCATCTCTG (@B^J## 1 9) 
Bsd2891R I 5* - GCTCMGATGCCCCTGTTCT {mm^r 2 0 ) 

7*7 7s h^M v^H1£OHT 1 0 8 0TO1 2ft^-r^T^lCi5V>T, IHfcft 

[0 10 0] 

(2-2) &&#$M7r 
^-fe#^ff±^ H*<b «I^yF7"^ ( #±*±, 1 9 9 2) KI5£*l 
fc7j&Kfi£v\ ^A-tf^-felcj; *91to£o -7*7^ bt^fy>»tt^)HT 10 8 0 
tt^H4t (HT 1 0 8 0 (#21) bsd79-l-3, 6, 11, 14) 
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J^±<7) (1) (2) #e»^:y7^ht^^>»ttHT10 

8 o^tejyft^fte&imL i o x pmnzwxLfzK v 2 l&m&fcwftmfr ( 

[0 10 1] 

(3) &mm;m&i*Tx<DMMmtttgm 

mnm (dt4 0 (#21) bsd-79), t vmmm (ht 1 0 8 0 (#2 

l)bsd79-l-3, 6, 11, 14) Wo^7h')»»M 
^i!lilO%FBS, l%ChS, 

x./;DMEM?Jb^ ^^^(iitt^y^^ h^M >^ 8 /u g/m 1 (DT 
40 (#21) bsd-79 <DWi&) &?»L/Co ^ h <^M^ig#ij£ 
fil 0%CS£2)Dx.fv:DMEM-T?£>*K jg^i£«$i(iC*Uc:7^* h^-f^>4 
ix g/m 1 ^atTto -7 h VfflffiMiitl. 5X1 0 7«*1 0 cmSf'f 
'7 ^ IC^M U 1 H fcttlfc L xmzf 1 . 5X10 5:10cra| 

r<< v i/j.Ki$mLtzo t hmi&m* 5 . 0X1 0 5«£ l 0 c m@r-f y v 

^K$f®U 3 BmK«£ffifcbTffO f 5. 0X105»10cmm 
y vj.IC3#@L£o "7 h 2 19. 42H, 63B> 8 

4B, 10 5BMl2 6Bfc Khmi&mtl O0W2 0 B^'^^ft. 

[0 10 2] 

(4) &-fe#$Mfr 

-7 h VfflMlz&tf&AJim&ftivmmU (F I SHU^n h 3- 

1 9 9 4) tcfe^^^^v^ t: bi^yn-ZCo t 1 ( 
+73BRL) &fflv>£F I SH&KJ: I^to£o flit 5 0 Oi^Tt f 
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«\ m**> (»I^VK77^ ( ^±tt, 1 9 9 2) fcSB3*Lfc2rfc£fi£v> 
-To 

[0 10 3] 

mi] 



#21 AqHACtf>^^4 







HACft^*(%) 






DT40 


118 


99 


100 




236 


99 


100 


HT1080 


10 


100 


93 




22 


97 


98 



[0 10 4] 

t h 2 l#Stfe#:fflJ^BfM-*i> D T 4 0*IB^I*IT'{i^^^#T*e^|51 

#2 o om^Mx.-c*>^^#$tLTv^co */ifl«+ji8ojfefeflt«i o om 
tz 0 -*ht i o 8 Qfflmjfc<7>tgmimm*"?$>z&. (.$-&®&2 2m 

[0 10 5] 

&±<D- (3) (4) «>3UftKJ:iK h 2 H=^fe#OSM^«rWU^t 

7tgB^WfM-t±DT4 OiM^HT 1 0 8 0^J3«^^V^T#^^#^#T' 

[0 10 6] 

^h2 l#&fe#fi*HAC^*-^GFP^{5^£#A1-£;fr?£ 
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u c r e ja»its**-atti:«a$** i t-c 1 o x pmnm<o^mm&} 

4 1 Sffin<vmW (^D^-^-^il^n e o &te=Hk&3-- y YtoW&fiO 

[0 10 7] 

(1) 1 o xPie^J?:^tfGFPl&^-7 0 7^^ FOflMS 
GFPM^^-PEGFP-C1 (^nv-ry*) ^iSiHG b L I I 

atTBamHI (- 7 ^>y-» fMLT4. 7kbODNA^?:W 
iSL> DNA Ligation Kit Ver.2 (SMii) D £5SWfcftLfc e ^fBDH 

5 a«^CJ: 0 K&ifc*U v^^n--^^«9->f M*J 
WGbL I IfrbB a mH I 5 1 bp^tf:^^^ K (PEGFP 
-CIA) fc&fco u^PEGFP-ClA^ilhU EGFPitfST-Ol&m 
.x- v h £ P C R J: 19 'itfflB Ltz 0 

GenBa n k<Df-^^i 0 A.¥Lfctt*E?!l (Wr/a^tfU 5 
5 7 6 3) tHzftmL1z77 4 V*TY<OW&WXr\z.7&~f 

EcoGFP5 I 5' - GGCCGAATTCCGTATTACCGCCATGCAT 2 1 ) 

BamGFP3 : 5' - CCGGGATCCCACAACTAGAATGCAGTG (@B?!j#-S§- 2 2 ) 
[0 10 8] 

ItfM U:EGF Pjt^OHa^-- ? > ©W3i«:lWIR»*E c o R I StFB a 
mHI T?«MfcLT&ffi5td|fc U 1 oxPSemhCMV:/ 

n^-^-tiif:^^^ K^^^-PBS 2 2 6 (7^77'^) WEco 
RI/BamHIt^f h n-~>^L£ 0 
[0 10 9] 

(2) b7^X7x7y3>S^G4 18itt7n->ofg| 
**«3"Cffc*Lfcfc h 2 l#&feteB#HAC^**-£##1-*CHO*IB 

1 (CHO (#21) bsd79-l) * HJ ^v^JMU 5 X 1 q6»£ 
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0. SmlO'J^A'^r- (PBS) KJRflBLfco 10^gOPBS2 2 6 
/EGFP^7X5Ki:2O^g0Cr eifM^^-PBS 18 5 (9>f 

->a >^^f ofco #S2 5 y« FC9n>r*>-9-^7 5 0 Veepfln 4 m 

mOxl/^ fn^'lz-v a y-kn, *m^Xl&M> Ltz 0 x-X't h n*>-y3 > L 
£M£ 1 0%4^BJfiLrf (FBS) ^aUcf-^VF 1 2 it* 1 
2tv^ M>tffDyx>I) fc^fr 1 0 0mm»tffl^^f'^ 
-V (7t;V3» 1 OftKMUo 2HtC80 0^g/mlOG418 ( 
GENETICIN, v^^r) 8 /i g/m 1 ©^7^ h^-f (Blasticidin S Hydro 
chloride, 7t3y) *^tf^te^mx.^o 2 ~ 3iira&fct±»14=* n.=:-- 
^ffi51U ^<0»CHO«5 X 1 06^7^19 2 0j@-e&o£ 0 nn^-£- 

[0 110] 

(3) fch2 l^-fe^S^HAC^^^-^ffX^tLT^GFPit^O^ 

m 9 izTF-fo 

(4) mFim&z-fcvmm 

MHG4 1 SWtta^R^GFPa^O-SPtyn-yfcLT, MRB* 
EcoRI^tBamHI (- y >) ^11^5// gWAD 

NAU^LTtfofCo GFP7 a n-rtt7"7^U*PEGFP-Cl (*n>-r 
y*) £tQR»%Nh e I&tfGbL I I (~ y K±*?M'ftLT# 
£8 4 9 bpOWf^«rP»tTfflv^ 0 G4 1 Sftttit^O^n-rteT^* 
U'pSV2neo*WiiGbLIIS0 f SmaI (^<y#>v->) Ci 
OBHbU lOOObpOiM-^iSUfflv^o -/n-yti32 P ^i Dmi&L 
„ yWli'f^-^7t7^f-BAS 2 0 0 0 (W±¥K*7 -f ;VA) HJ:») 

L?to 111 1 0 n-e^^o— mz7F?o mi 0 -c(*e cori ?m:l*:dn 
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4 0ft, U-y2&m*G4: 1 81H4DT4 0*fc&7F-f o WX1ft<OT V )Vt?\± 5 
. 7kb> #Af^7V;i/tii6. 9 k b O^-^^&ffiSfr&o 
£JLhO (1) ~ (4) OgEftJ: 0, UG4 1 8»tt*l 9ftOHl 8 

o X B fit! f:t*iftjft£#*«|» ^fe«JK*± 12/19 (63%) & £ 0 
[0 111] 

(1) 7-u*Tffl&<nizib<Dni/7. Y?? hmM 

^liPBS-TEL/Puro (Kuroiwa, Nucleic Acids Res. , 26:3447, 199 
8) &3fc3ELT#&Lfco PBS-TEL'/Pur oi^a-nW»ftt 

h i. 7 khzmmmmwo t lom^tLx^^, * 

3|g£T4 DNA Polymerase (DNA Blunting kit, KX $*FflHtLfc (PB 

S-TEL^^^-) o PGIOiygro/ALT20£ftlJI£g£|fC 1 a I&tfSma I (- 

ttitte?iaii-yh*l. 8kb<OifrtLt«-im PBS-TEL 
^ *-&::^n-~>^L£ (PBS-TEL/Hygro) 0 
GenBankf-^^J:f)||/:th2 1 #^-fe#SMififiO^SB^!] (g 
iffAL 1 6 3 2 0 1) fn^7 h 9 S"5r- v a >^ * -flr A<om<} 

BfflZmtLtio Z*iZPCRmm~t-2>tz#XD, WfSSpel^LBam 
H I <D&ffiB£ffl £ttin Ltz-fyj^-jrV =0?* V** Y<DWM*\>XT\Z7F-$- : 
Spe31203 : 5'- GCACTAGTCTGGCAQ^CTGCATAAACA {WM^r2 3) 
Bam36192 : 5'- CTMGGATCCATTTCAGCCTGTGGGAATCA (SE?iJ#-S§-2 4) 
[0 112] 

h 2 l#%fe#:££&#1-£DT4 0$i«m^»ffi L£^V ADNAfcil 
M«h L-C««ffiyiJSrPCRHJ: OifipILfco £*l**MR»&S p e ISI/Bam 
HI ^BJ5|C#£fcoj&5 k bODNAiH-^T 

«ro-^^;w«5Catft^J: ij^BIU flWRLfco iMPBS-TEL/Hy g 

mtiE#2 003-3091670 
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r V<DXb al/BamHIt-f h K-Z n-^V^Lfco ft&W&P 

BS-TEL/H ygro3^f7? h <£>-*M Xli**j 5 . 8 k bT^So xn 

Tl^^^i 1 1 ^L/c 0 
[0 113] 

(2) h7^7x^ya >RVs^ >fu-?4 v n - ^O^-gl 
PBS-TEL/Hy g ro3^^7? h Sr«UIR*5ilB amHI (^>y*°> 

A,rtf fc h 2 1 #Jfefe#*«^"f-* D T 4 0 $tM« (DT40 (#21) bsd 
7 9) i:iAlTCo DT4 0iliilX107*0. 7 5m 1 OPB Sldi 
U 25//g DNA#4W->W- Wt9?K) S:fflv^xl/^ 
bn^l/-y 3 ^St^to^o #*2 5 /iF©3>r/tC7 5 0 VCEPinUW 

-i/3 VLfcffllll&fc 1 0%«H*Jfil?]t (FBS) > 1 %-7 b VJfiLff (ChS) 

yx>|) 9 6^7^^- (77iV3>) 5MILf:o 2 Bf£ 

IClfzftS 1 . 5mg/mU4^J:?M^n7>fy> (Hygromycin-B, 

[0 114] 

(3) fflraamx.frOSSUfc'rn^TffilSOfllEi 
(3-1) PCR«r 

y A DNAl-j 0 . 1 fx gZmmt Uth2 l#&fe#0®BBi£#:t::<£frf &S 
TSv-#- (pCHB, D21S188, D21S275) SrJfipgbfco 
ft*W4tt**H 1 2 tojFto 112Pt &flB^lib2 ltftfefl^G/OK 
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ZfrimLtzo /W/D7^fi/yittDT4 0*lcKov>-t\ PCRia 
JiiJHS*#ttt $ ttfcv - # - (iHT% tfcffi $ *l& tzT - # - £DT~tf 
LtZo DT4 0 (#2 1) ti, fn>7f5^^—>3>S:ff^ f & 
0 TD^7h7>^-V3>l:i D^itifo&nWIfcSJtfc*^ D 2 1 S 2 7 5 
*##U D2 1 S 1 8 SMpCHBSriS^l^ifc^S^fLSo D2 1 
S 1 8 8^Lp CHBO^-ftL^=SriiipIL^v>4 5#c£SBUU tfv^n y 

. [0 115] 

(3-2) Wynyhilf 

#21p91203 ! 5' - CTGGCACTCCTGCATAAACA (@£?ij#-^ 2 5 ) 
#21p91976 : 5'- TCTGTGTTCCCCTTCTCTGA (E?!J#^2 6) 
[0 116] 

;N^^n^'»»tt^f)itflLWADNA*IH 0// g&MR&XHi 
nd I I I (~ K«fc*)MttU tf>7n^ hfllflr&frofco 

*^^fe^2S$*L*iWR**iif>t«*iffiraa!fc^#*e5. 8kb, sp^a (* 

&&*.#) "CI. 9kbT-&«9> 1&*? V-~>^?jiffiL£:M*i4 5^n- 
>Od*>2^o->'^raamx.#T'2b*it*?i^lL/i (013) 0 
[0 117] 
(3-3) PCRft 

Hyg968 : 5'- AAGTACTCGCCGATAGTGGAAACC (E?tJ#-^2 7) 
#21p96705 : 5' - AGTTAGCCTACCTTTTGGCCATCC (@fi^ij#^ 2 8 ) 
[0 118] 

JffilftOt'f X{± 5 . 9 k b -efc 19 > i*LSr«UIR»5ilN s i I J: 
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ht, 1. 4kb> 2. 6kb^l. 9 k b OBftf-^ t^$tL^> (H 
PCRJUB^B*^^ WR**tH'ffc^J:*»«-»fM"0^jaE«r*BL*: (Ell 4 

) o 

[0 119] 

(3-4) Sbfci n s i t uM^JN^f-va^ (FISH) 
F I SHj§W±> &WLb (F I SHit/n h a-)V, ^ffltt, 1994) CfES 
fLfc^ftfctfc^ Vi b#^*7°D-yC o t 1 (^BRL) £fflv»"Cfrofc 

£*t£ (il5) o 

£JLh<& (1) ~ (3) W|||(tJ:>), fttit^'f ^ov>f -»»tt6 3»©? 
*> 2 taP£QRllUBfe£ i 0 ®»l Lfc h 2 1 "T & £ t im&*> h tt 

[0 12 0] 

CHit^l 7 } ^h2 lfWS*HAC^^^-^ vOEPOflMS^A 

mm 5 hibbo g f vm^n^ t mm- t > 2 1 #^#s*h 

n ^ 7 h 7 >^ - v a > t: i ^) ftMfi^ii L, SIKEttK l oxPt^ b £ 
SALfcfch2 lf*ft#a*HAC^^-iffltUo -\£TM oxPIE^iJ 
fc^trfc: hEPOI&S'/"?*^ K«r*#U C r ellf x.ft^-iitti:M$ 

ahU;. &»x.!fX#^«S«tt> G4 1 8It14^# (^n^-^-^ifS 
<7) n e o y y (DWmm t L/c e 

[0 12 1] 

(1) 1 o xPK^Jfc-g-trfc hEPOM^^^ KpLNl-EPOOfi 

SV40polyANpl : 5' - CGG GAT CCC TCG AGC GAG ACA TGA TAA GAT ACA TTG ATG 
- 3* {mm^r2 9) 
SV40polyARpl : 5' - GGA AGA TCT TCC TAA TCA GCC ATA CCA CAT TTG TAG AGG 
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- 3' (lE^iJ#-^3 0) 

^7X5 p S T n e o B (M§<b> Cell Struct Funct, 12:575-58 

0, 1987) om^Km^LTfP5£L/io 
[0 12 2] 

CMVNp3 15' - CGG AAT TCC GGA CAT TGA TTA TTG ACT ACT TAT TAA TAG -3* ( 
mm^3 1) 

CMVRpl : 5' - CGG GAT CCC GGG TGT CTT CTA TGG AGG TCA AAA CAG - 3' (IS 
^#-^3 2) 

pBS 2 2 6OCMVyn^-^-m^@e^J^*^tT^L/c 0 
[0 12 3] 

hEPONpl : 5' -CGG GAT CCC GGC CAC CAT GGG GGT GCA CGA ATG TC- 3' (Ifi^iJ 
ft 3 3) 

hEPORpl : 5' -CGC TCG AGC GCT ATC TGT CCC CTG TCC TGC AGG- 3' 

-^3 4) 

GenbankiO Ltzik&mH (mr>a 1 0 5 3 9 7) £ 

[0 12 4] 

p S T n e o B ZmWLt LTSV40polyANpl (mm^2 9) S.y ? SV40polyARpl 
(@S^iJ#-^3 0) ^ffl^TPCRititgL/iS V*°V AitM*--? hOW^M 
amH IRXfB g 1 I I (^Sdt) T^fcLT^tB*^i: U loxPlfi 
?|J£ hCMV7 p n^-^-^fx.^7°7X5 K^*-pBS 2 2 6 (^-f 7r 
•y?) WBamHItOi;^n-->^t/; 0 iMpBS 2 2 6-p At L 

[0 12 5] 

ifcK, P BS226 ZMmt LTCMVNp3 (lS^J#-f"3 1 ) %. OTJVRpl (I2^J# 

EcoRlWBamHI (^Sii) TrrPHt Lt^tH*^ t U pBS 2 2 6 - 
pAOEcoRI-BamHIt^ b ffl~*? n vy Ltz 0 £*l£ p LN 1 t 
Ltz 0 
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[0 12 6] 

ft&fc. h E P O c DNA^il b LThEPONpl (SE^!l## 3 3 ) WliEPOR 
pi (@ft«^3 4) Srfflv^TPCRiiilit^t: hEPOn- KWW>W*S*flKJR 
ffBamHIM'XhoI (SM&) "eMlt LT&mXMt U pLNlOB 
amHI-XhoIt'f b m^* u- — >y Ltz 0 i^*p LN 1 -EPOk L 

[0 12 7] 

(2) h7>^7x^y 3 >RXfG4 1 8»14*n-><7)J£St 

JI& (CHO (#21) bsd79-l) £ Ml ^»»1U 5 X 1 o6*ffllfe«r 
0. 8ml^>n¥itil (HBSS) £!RiBL-fco -U5 (1) t'ML 
fcpLNl-EPO^^-lO/.gkCre B&K&SI'** *-pBS185 ( 

V? fn#l/-ya >^r^f o/io M5 0 0 ^ F©3 >7*>-^lC4 5 0 VT-frtfjn 

>n,fV— >a> 1 0 %4rJfcWm (F B S ) £i» Ltz4 - 40VF 

12f» (&TF 1 2 ; 4 >tf hn^xVft m4 8^»*ffl7 a 

7^vt-l/ (7 7^n>) 4*fcKJML;fco 2afC8 0 0 ^g/ml 
<^)G418 (GENETICIN, ^^ffnyxV) i 8// g/m 1 O/'y^ ft'f ^ 
> (Blast icidin S Hydrochloride, 7tny) *-^tf^h@#^x./;o 2~ 
3iHB^^t±#tt=rn--**ai3aUs ^WCHOIIl&5Xl 0*$>tz*) 2 
8j@T^o^ 0 nn--^#g|bTiim$-*> IckfeomVf Zft-=> tz 0 Z.<Dffl!&* 
mkKB. 2 1 E,«tf5vt£o 
[0 12 8] 

(3) tb2 lfMftfifHAC^^ ^-KftASftfcEPOafcipOf&Si 

mfsftttmttvt&m (el i sas) ojesufco 

fIUG4 1 8/7*7X h^-f ^>IttKH2 lfiBASLl 9*n->*6?n 
->t:o^T, 1X1 oSjfflJfe* 1 0%FB Si&inLfc8 0 0 // g/m 1 O 
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G418t8^ g/m 1 <7)77X b v> Sr^tf F 1 2«2m 1 £v>*Lfc6 

stffc, 1 0%FB S»DLf:F 1 2^2m 1 i:f 6BPSI«*L±» 
^lHllR.L/io h E P 0 ELI S A^r y h (Quantikine IVD Human EPO Immun 
oassay, R&D yXf A) ^*Jtv#*Ofc: h E P O *5£* Lfco 

&^2 K^-to 

[0129], 

[fE2] 







CM <P<DEPO 


Clone No. 


(mlU/ml) 


(IU/ml) 


(ug/ml) 


C13 


16.4 


1640 


8.2 


C15 


17.1 


1710 


8.5 


C17 


29.5 


2950 


14.7 


C18 


41.1 


4110 


20.5 


C21 


16.6 


1660 


8.3 


C22 


23.9 


2390 


11.9 



[0 13 0] 

(4) KH2 1EW:i*)l^^c^fEPO^tffitt 

fEP 0<Z>£*ff&telwOV>T\ t: h E P 0#c##j3#?g&^-t"^ b 

ejm«fflfi»uT7-EPOjiiBi6 (SteE»** ^ sy* 

V>mmffi&*&UKLTmfl>tio KH2 1E»2^ (#02^*018 
) ^ov>T^«_Lrt^^2 O^S'ffi^St'E P O&Sfc&O. 0 1, 0. 1, 1, 
5, 2 0, 1 0 0 m IU/ml t%2> £7 KJnx.*: 1 0%FBSMDLf:IM 
DMft U>lf>nyx>^) 0. 1 m 1 £ i/»*Lfc 9 6 Jt&iiP&ifcJBT^ 
y^v-^-V (7r;vn>) fcUT 7-EPO$BIJfe5X 1 03&SHILfco 3 HFI 
JSSS^x iittiiM^ 7h (Cel lTiter96 AQueous On 
e Solution Cell Proliferation Assay, 
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[0 13 1] 

x.#t>EPO^W^g (rhEPO^T/^-^) 
#W£&3Moitl*n?&^#fc*i-fc (HI 6, C2MX8) 0 

[0 13 2] 

*S&9!fcJ:*K £hAI&fe# (HAC) ^-**tl^$*L*o #HAC^ 
TFBR$*iTV»;&;fcJe>, ^#£^>rX<&^DNA*#A1 - ££fc7Wfl&'C*& 

XL, &o lot, WAC^^-lt gfao^w^ 

\*9>/*9 f©4ftfiiiilf, *!4t>fXODNAO^n-i>^ftft|: 
[0 13 3] 

SEQUENCE LISTING 
<110> KIRIN BEER KABUSHIKI KAISHA 
<120> Human Artificial Chromosome Vector 
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<130> P02-0713 

<160> 34 

<170> Patentln version 3.1 

<210> 1 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 1 

cgcggatcca gagagagcct ggaatgcctg gtagtgt 37 

<210> 2 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 2 

cgcggatccc cagtgccctg agatcttgtg atttctc 37 
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<210> 3 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 3 

gcctggcatc ttcctcaata 20 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 4 

ttgcatgcct gtggtactgt 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 
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^-v* : 59/ 



<220> 

<223> synthetic oligonucleotide 
<400> 5 

tcacaatcat gggctttgaa 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 6 

cacgcaacca tttgttcatt 

<210> 7 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 7 
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: 60/ 

25 



<210> 8 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 8 

tctaaggaac aaatctaggt catgg 

<210> 9 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 9 

ccggaattcc tctgggtttc tggtgaagc 

<210> 10 
<211> 29 



i^^2 002-292853 
gttgcagaaa agtagactgt agcaa 
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&m 2002-292853 



: 61/ 



<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 10 

ccggaattct gtagatcctg ccattgtgg 29 

<210> 11 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<210> 12 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 11 



cgcggatcct tggctccaaa aggtaccac 



29 
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<400> 12 

cgcggatccc tatcctcgcc actgtgtcc 29 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 13 

gttgcagaaa agtagactgt agcaa 25 

<210> 14 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 14 

tctaaggaac aaatctaggt catgg 25 



ffiiE# 2003-3091670 



<Wm 2 0 0 2 - 2 9 2 8 5 3 ^- v : 63/ 




<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 15 

gggctagcca ttaaagctga 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 16 

aaagggaata agggcgacac 



<210> 17 

<211> 24 

<212> DNA 

<213> Artificial 



mSE# 2003-3091670 



#IL 2 002-292853 



^- 'J : 64/ 



<220> 

<223> synthetic oligonucleotide 
<400> 17 

ggtttgtcca aactcatcaa tgta 

<210> 18 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 18 

gtcaattcac taattcctat tcccagt 

<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 19 
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caacagcatc cccatctctg 



65/ 

20 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 20 

gctcaagatg cccctgttct 20 



<210> 21 

<211> 28 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 21 

ggccgaattc cgtattaccg ccatgcat 28 



<210> 22 
<211> 27 




2002-292853 



I 66/ 



<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 22 

ccgggatccc acaactagaa tgcagtg 27 

<210> 23 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 23 

gcactagtct ggcactcctg cataaaca 28 

<210> 24 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
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<400> 24 



ctaaggatcc atttcagcct gtgggaatca 



30 



<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 25 

ctggcactcc tgcataaaca 20 

<210> 26 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 26 



tctgtgttcc ccttctctga 



20 
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<210> 27 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 27 

aagtactcgc cgatagtgga aacc 

<210> 28 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 28 

agttagccta ccttttggcc atcc 

<210> 29 

<211> 39 

<212> DNA 

<213> Artificial 
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<220> 

<223> synthetic oligonucleotide 
<400> 29 

cgggatccct cgagcgagac atgataagat acattgatg 



<210> 30 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 30 

ggaagatctt cctaatcagc cataccacat ttgtagagg 



<210> 31 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 31 

cggaattccg gacattgatt attgactagt tattaatag 



#12 002-292853 



^-y: 70/ 



<210> 32 

<211> 36 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 32 

cgggatcccg ggtgtcttct atggaggtca aaacag 36 



<210> 33 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 33 

cgggatcccg gccaccatgg gggtgcacga atgtc 35 



<210> 34 
<211> 33 
<212> DNA 
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<213> Artificial 



^- v : 71/ 

• 



<220> 

<223> synthetic oligonucleotide 
<400> 34 

cgctcgagcg ctatctgtcc cctgtcctgc agg 33 
[0 13 4] 

W^m^- 1~34 : U * - K 

[HI] 

[12] 

lf a -n7^> y»tt D T 4 0 *SM' *3 ^ T*liatffctf f BU i& $ *Lfc £ * TP-f P 
[HI 3] 

k^-ov^y '✓WteD T 4 0 Jftfcfc ^TSUiattt^lft S - t fcar*"* 
[H4] 

tf^-nv^f v y Ittt DT40*^43V > T ttlBMfc jWM B£ * tt^ £ t £ ^1" F 
I SHi^Sf^^t?It^-5 0 atiDT4 0«B]|Sl^fiy#**tTV»4 t: > 2 

[IH5] 

&MMtiL*mmLtz\z h 2 1#SH^*0«B6)£&K 1 o x Pgc?iJ£#A-t&:fr 
[0 6] 
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>7o>;Mlt (A) ^PCR»*f (B) OiNf*£^1-^-e&£o 

im7] 

7*7 7. > -9- y>ftCH O - K 1 £MC£V>T tf21 #^-fe# (iftf-) tftfi* 

Lfcfc h 2 l#Jfefe#WfM-«r^-r 0 
[0 8] 

l:b21 #*rfe#SJRiat£o 1 o x PE^lJKG F Pn>^f7^f 
[119] 

G4 1 8tttcHo-K imz&tfzGFP&m<on**7Fi'mybmffiLm&M 
[mi o] 

G 4 1 8 #tt C H O - K 1 t± , 1 o x P E#) •C«&###ie<j8L& x. § fc 

[mil] 

m-e&& 0 
[mi 2] 

[mi 3] 

[mi 4] 

[mi 5] 
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M^n7/f-> >ifit14D T 4 0 flcK*5 v>T4Ilfti£{fcrt*llUlfc3 tit: - «r^-t F 
[HI 6] 

KH2 1 ETOJ**±»*K:S£$*ifcfc hEP0^x.#t hEPO*> 

(rhEPo) tw\m<nmii&mmi&&*4%ni-zm&*7fi-fm'e&2>o 
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2] 
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2/ 




2ipi2- 



2lp1l2 












2lq11.2- 






PRED65 




m 




PRED3 


f 




D21S265 


2lq21.2- 






CBR 


2iq21.3- 












21q22.11- 






SIM2 


2lq22l2- 
21q22.13- 






D21S268 


2lq22.2- 






D21S266 


21q22.3- 






D21S1259 







? ? ^ S S 

Q Q co co co 



Chromosome 21 



ffi!iE# 2003-3091670 



W3] 
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m i 



6se 

8SS 
US 



oi7ia 
(i.s#)otaa 



— ■> 

K 
U 

m 



m 



to 

CO 



o 

<3> 



G 

□ 

H 



n 
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[B94] 



#^ 2002-292853 



^-v: 4/ 





HfttfflBLfcfc h21*»6(*»r^ (b) CO FlSH-fll 
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[B5] 



Targeting Vecter 



2002-292853 



^pCMVbsr 3^ne^ 



^-v: 5/ 



B 



Wild Type allele. 



Targeted allele 



•8.5 kb- 



7.6 kb- 



+ 



I 



| rXbalsite 
homologous recombination in DT40 



pCMVbsr loxP 3'-tido 

l i 
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